c School of Home Economics, Tokushima Bunri University, Tokushima 770-85 14, Japan (Received for publication October 25, 2000) Phagocytic functions of rat alveolar macrophages (AM)following intraperitoneal injection of conagenin (CNG) and of AMsub-populations fractionated by Percoll discontinuous gradient centrifugation were investigated. Phagocytosis of opsonized-sheep red blood cells (SRBC) following in vitro incubation with CNGshowed a significant increase in a higher density of AM (fraction IV). In addition, phagocytosis was also increased in lower density ones (fractions I and II) by macrophage-activating factor (MAF)co-cultivation. CNG-injected rats for 5 consecutive days showed a dose-dependent increase in phagocytosis of AMcompared to the control rats. Although the distribution of AMsub-population in rats injected CNGwas not significantly different compared to the control rats, phagocytosis was significantly increased in AMof a lower density fraction (fraction II). These results suggest that CNG directly increases phagocytosis of AMin a higher density fraction, and indirectly enhances phagocytosis in AM of a lower density fraction via increasing MAF-like material production. Briefly, a discontinuous Percoll solution was prepared by a stock of Percoll (9 parts of Percoll, 1 part of 1.5m NaCl)
with sterile saline to get specific gravity of 1.030, 1.050, 1.060, 1.070 and 1.080, and subsequently layered into centrifuge tube. The AMsuspension was layered on the top of layer, and then centrifuged at 400 # for 30 minutes. After centrifugation, the separated cells were carefully harvested and washed 3 times with medium. The fractions were designated as I, II, III and IV in order of increasing density.
The viability of these cells in each fraction were more than 95%by tripan blue dye exclusion.
Macrophage-activating Factor (MAF)
Spleens from rats were aseptically removed and minced. Then, splenocytes were passed through a stainless steel mesh in medium. They were adjusted at 1 X 107/ml and then incubated with 5 [ig/ml Con A-sepharose for 48hours at 37°C. After incubation, the supernatants were filtered and stored at -80°C until the experiment. This supernatant was diluted with culture medium (1/100) and used as MAF. 
Results

Body Weight and Number of AM
There was no significant difference in body weight between control and CNG-injected rats. The total number of AMwas also not significantly different between both groups (data not shown).
In Vitro Effect ofCNGor MAFon Phagocytosis of Fractionated-AM against Opsonized-SRBC
Fractionated-AM were incubated with CNGor MAF, and then their phagocytosis was measured. Phagocytosis of AM cultured with CNGwas higher in all fractions of AM compared to the culture with medium alone (Fig. 1) .
Especially, it was significantly increased in AMof a higher density fraction (fraction IV). Phagocytosis was also significantly increased in the lower density (fractions I and II) by MAFco-cultivation.
Phagocytosis of AM
AM from CNG-injected rats showed a significant increase in phagocytosis dose-dependently (Fig. 2) . In the highest concentration of CNG (lO.Omg/kg), phagocytic 
Effect of MAFTreatment on Phagocytosis of
AMof Rats Injected with CNG Phagocytosis of AM from control rats were largely enhanced following in vitro treatment with MAF,which was 1.5-times higher compared to the mediumalone (Fig.  3) . In contrast, phagocytosis of AMfrom CNG-treated rats did not show any increase to MAFtreatment.
Distribution of Fractionated AMfrom Rats Injected CNG
There was no significant difference in the distribution of AMsub-populations between control and CNG-injected rats (Fig. 4) .
Phagocytosis of Fractionated AMof Rats Injected CNG
In CNG-injected rats, phagocytosis of AMwas higher in all fractions compared to control rats (Fig. 5) . Phagocytosis was significantly higher in lower density of AM(fraction II), which was almost 2-times higher than that of control rats.
Discussion
Macrophages were divided into four sub-populations, which were different morphologically and functionally7'9' 10). In our previous study, it is reported that phagocytosis of AMwas increased following in vitro incubation with CNG or MAR However, it is unclear whether they act via independent mechanism on the same AM or the same mechanism on different sub-populations of AM. In the present study, we have further investigated the activating mechanism of CNGon phagocytic function in each subpopulation of AM.Phagocytosis of AMfollowing in vitro incubation with CNG induced a significant increase in higher density AM(fraction IV) (Fig. 1) In this study, the total number of AM was not significantly different between control and CNG-injected groups (data not shown). The distribution of AMsubpopulations (fractions I to IV) was also not significant (Fig.  4) . However, phagocytosis of AMfrom CNG-injected rats showed a significant enhance in lower density of AM Recently, it is especially noteworthy that lung cancer and infectious diseases such as pneumonia or tuberculosis are increasing in elderly people with the reduced immunity. AM are the important immune cells to protect these respiratory disorders in the lungs. Thus, CNGhaving the ability to enhance AMfunction maybe an effective agent for these treatment.
